To provide an overview of IBM's experience and its historiography, I discuss the company's history in roughly chronological order-and much of the value of the essay resides in the footnotes. These chronological divisions are essentially those adopted by historians and others writing about IBM, but remain rough at best as no one period ended and a new one emerged in a particular year. This essay divides the company's history into five parts: the early history into the 1930s; the tabulating era; the company's move to becoming a computer company; the era of global dominance, 1960s-1980s; and finally the company's embrace of a new culture in response to crisis. This approach, inevitably, causes continuities from one era to another to be overlooked or be too minimized, while transformations might be overstated. To create some continuities, two overarching themes weave through the entire discussion: one, transformations, consistencies, and countervailing tensions in IBM's behavior over time; and, two, the nature of its legendary "strong" culture, what IBM's CEO in the 1990s, Louis Gerstner, critically called "deeply inbred and ingrown." 2 This essay hopes, also, to bring together the vast literature on IBM that has been created by different disciplines. Historians have been particularly interested in IBM's responses to its relations with governments (especially with that of the United States), with its markets, and with the role of the father-son Watson family that managed IBM from 1914 to and the Incentives to Innovation in American Computing," in Sally H. Clarke, Naomi R. Lamoreaux, and Steven W. Usselman, eds., The Challenge of Remaining Innovative: Insights from Twentieth Century American Business (Stanford, 2009): 249-79 which provides an excellent analysis of IBM's antitrust problems; on contemporary comments regarding IBM, International Data Corporation, IBM and the Courts: A Six Year Journal (Framingham, Mass., 1975) . About economic depressions and wars, see Cortada, Before the Computer, . Kevin Maney provides a thorough discussion of the depression years based on Watson's papers demonstrating the firm's creative responses to economic crises and later to world wars, The Maverick and His Machine: Thomas J. Watson, Sr. and the Making of IBM (Hoboken, N.J., 2003): xxii, 120-25, 154-56, 189-90, 242, 293-306, 309-14, 389 . (New York, 1988) , and most familiar to IBM historians, Emerson W. Pugh, Memories that Shaped an Industry: Decisions Leading to IBM System 360 (Cambridge, Mass., 1984) and Thomas J. Watson Jr., Father, Son & Co., the latter covering the 1930s-1971. 1971. 3 Economists commented on its dominance in both the tabulating and mainframe markets and the implications for antitrust activities. 4 There is a large literature on IBM's research and development, and about its technologies, written by both IBM employees and others outside the firm. 5 Journalists contributed well over half the books published on IBM, often, too, focusing on the role of the two Watsons, or on Herman Hollerith, inventor of punch-card tabulating equipment. 6 Every time IBM ran into financial difficulties, reporters published books forecasting the demise of the firm. 7 Professors of managerial practices studying IBM came closest to exploring its culture. 8 Many employees wrote memoirs, or studies of specific IBM activities and, with no exceptions, placed more emphasis on the role of the firm's culture than historians, economists, or journalists. 9 I should admit that I am one of those IBM watchers keen on understanding how the firm lasted so long and who, especially, acknowledges the profound influence of its corporate culture. I worked at IBM from 1974 through 2012, holding various sales, consulting, managerial, and executive positions. I have long explored its history. The archival collections on IBM add massively to the substantial body of publications as there are important collections on IBM at the Hagley Museum and Library, the Charles Babbage Institute at the University of Minnesota,
Computer Wars: How the West Can Win in a post-IBM World (New York, 1993) ; on the post-2000 period, Robert X. Cringeley, The Decline and Fall of IBM: End of an American Icon? (London, 2014) . 8 In addition to writing case studies about IBM's management practices for the Harvard Business School, David B. Yoffie has also written on the history of the firm, Strategic Management in Information Technology (Englewood Cliffs, N.J., 1994), 271-89; on the firm's business and product strategy in which he demonstrates how IBM surged in the 1950s-70s,and smaller collections scattered across various academic and government archives, while IBM also has a magnificent corporate archive. 10 Early History of IBM, 1880s-1930s IBM had its start in 1911, called the Computing-Tabulating-Recording Corporation (C-T-R). Not until 1924 did the name change to International Business Machines Corporation. The core that would comprise IBM consisted of the Tabulating Machine Company (TMC), established by Herman Hollerith to commercialize his crucial invention, punch card tabulating equipment. He began renting these in 1890 to government census bureaus on both sides of the Atlantic, later to civilian and military agencies, and to large data-rich enterprises such as banks, insurance firms, railroads, manufacturing, and a few department stores. His biographer portrayed him as a practical inventor and a reasonably effective salesman. Historian Lars Heide emphasized the intense rivalry between Hollerith and James Powers, another inventor of tabulating equipment, altering in the process the prior notion that Hollerith and later Watson essentially had the market locked up. Financier Charles R. Flint acquired the firm in 1911 and then added the other two smaller components he had recently purchased to create C-T-R. Hollerith remained on the board of directors until retiring in 1914. The other firms sold myriad products such as butcher scales, coffee grinders, time recording clocks, and office furniture. Hollerith's part of the business did well in comparison to the others, in part because he faced only one major competitor, the Powers Accounting Machine Company. 11 However, C-T-R was organized as three loosely tied entities, each with their own marketing, sales, and production. 10 At the Hagley Museum and Library, see records from the Richard Thomas deLamarter Collection of IBM Antitrust Suit Records, 1950 Records, -1984 To improve overall performance, Flint hired Thomas J. Watson Sr. in 1914 as C-T-R's general manager. Watson, then 40 years old, had been a successful sales executive at the National Cash Register Corporation (NCR) with over twenty years of sales experience at the firm. Crucial to the evolution of the future IBM, he brought with him what one historian observed was an "obsessive focus on the marketing function." He imprinted on the firm a sales culture learned at NCR, a firm recognized at the time as one of America's most successful, a leader in the professionalization of selling and marketing. From then to the end of his life in 1956, at age 82, he hired and trained salesmen, organized into sales branch offices, across the United States, Europe, and parts of Latin America and Asia. His direct hands-on approach led him to establish a highly centralized management system headquartered in New York. In time, Watson was seen as the "founder" of IBM; his photograph hung in IBM offices and manufacturing facilities from the 1920s through the mid-1950s. Inside IBM, for nearly a century 1914 was viewed as the founding year of the firm, when Watson came on the scene. 12 When Watson joined it, C-T-R was a small company. In 1914 the combined three parts generated $4 million in revenues, with a workforce of 1,346, of which only 29 worked outside the United States. Watson used a direct sales force in the United States all through his time at C-T-R/IBM, and largely independent agents in other countries. He only established IBM sales forces in a country once local business had Countries Triumphed in Three Industrial Revolutions (Cambridge, Mass., 1995), 349-95. Historians of IBM's early history, routinely overlook the memoirs of Charles R. Flint, Memories of An Active Life: Men, and Ships, and Sealing Wax (New York, 1923) and his private papers in the Manuscripts and Archives Division of the New York Public Library. See also, Frederick Lincoln Fuller, My Half Century as an Inventor (n.p., 1938) . Fuller, better known for his recollections of engineering work at NCR also worked in the early years at C-T-R; his private papers, the Frederick Lincoln Fuller Papers, 1905 Papers, -1941 proven sufficient to justify establishment of a company-managed sales branch. The lion's share of revenue came from leasing tabulating equipment and the sale of punch cards. Historians and other observers agree that Watson increasingly focused on the market for these, retreating slowly from those served by the other two parts of the business. 13 While demand for information handling equipment and other advanced "office appliances" expanded during World War I and throughout the 1920s, C-T-R/IBM faced enormous challenges. As historian Heide explained, the company constantly developed new products to meet varying requirements of customers who had different needs in Europe than those in the United States. Battles over patents first with Powers, later with European competitors, kept the firm in a constant state of heightened uncertainty and tension, in developing and protecting its patents and products. At the same time, its machines became more complex, requiring a well-trained field service staff to maintain them and a sales force that was versed in the features and benefits of these products and who could translate their knowledge into specific solutions. 14 In the years prior to February 1924, when IBM launched its new name, Watson had experimented with different organizational arrangements. In countries where C-T-R operated, local firms were licensed to use company patents (Great Britain). In other countries, independent agents rented its equipment (the bulk in Europe and Latin America). Over time he established local firms under various names using such words in their names as "Tabulating" or "Watson." In 1924, he eliminated confusion and articulated a very clear message to his employees and customers, with the name IBM. 15 His optimism as a salesman and executive was reflected in the changed name. He believed the demand for automated information handling was enormous and thought the company would have to scale up to meet that supply around the world. This optimistic strategy proved effective during the Great Depression of the 1930s when the firm, still small, contracted with the U.S. Social Security Administration (SSA) for tabulating equipment.
Historians and IBM veterans have considered this transaction as the most important piece of business the company landed in the first half of 13 Tedlow, The Watson Dynasty, argues that Watson Sr. first tried to get all three parts of the business "whipped into shape," (75), and profitable (95) (96) before concentrating on the tabulating piece of the business (96) (97) , which by the end of the 1920s dominated IBM's revenues and attention.
14 An argument made by IBM employees, for example, Jones, "Watson and Me: Life at IBM," 4-18. 15 The argument is made by Tedlow, The Watson Dynasty, 75-76, similarly by Maney, The Maverick and His Machine, 89-90, the first based on secondary sources, the latter on Watson's correspondence. Watson, Jr. thought the name was changed to impress customers and the outside world more so than its employees, Watson, Jr., Father, Son & Co., 28. the twentieth century, because it put the firm on a trajectory for steady growth. Some have characterized this transaction in nearly mythic proportions. 16 As late as 2011, during centennial celebrations within IBM, this message was repeated. Use of IBM's equipment by the SSA led many companies to turn to IBM for the data handling requirements that came out of the Social Security Act of 1935. 17 During Watson's first decade at IBM (1914 IBM ( -1924 , revenues grew from $4 million in 1911 to $11 million in 1924. By that latter year, IBM had a workforce of 3,384 people, of which nearly a third worked outside the United States. By the end of the decade, IBM and Remington Rand dominated the punch-card business. In describing the firm's activities during its first half-century, historians, journalists, and memoirists focused on the core business: tabulating equipment. IBM was now defined outside the company by this class of products, so too by its employees. Watson's personal hand was seen in all major actions of the firm, his office the center of all major and many minor decisions, even for as small as the hiring of an individual salesman on occasion. He visited sales offices, factories, and customers on a seemingly continuous basis for four decades. Before World War II most employees had seen Watson personally, even spoken with him and shaken his hand. 18 Along with these studies of IBM's rise in the field of tabulating, there is a growing body of historical research on business cultures in these early years. One often overlooked study is Terrence E. Deal and Allan A. Kennedy's book on corporate cultures, which included IBM as a case study. 19 The book explores the creation of a core set of values and the corporate celebration of individuals who seemed to embody those values. They argue this culture was the primary reason IBM could 16 Arthur L. Norberg, "High-Technology Calculation in the Early 20th Century: Punched Card Machinery in Business and Government," Technology and Culture 31, no. 4 (1990) adapt to most changing circumstances over many decades, why the development of cultural/social networks within the firm made it possible for individuals to "get things done" and be effective.
Other scholars have pointed to the limits and even problems of such a strong culture, especially after IBM went through a disastrous several years, beginning in the late 1980s. Jacques Rojot, a senior French business management scholar noted that companies could be constrained by culture, as occurred at IBM where for too long it focused on large mainframes as the technology became more modular, with the emergence of personal computers and "thus [the company] lost ground that was almost impossible to make up." 20 The Arc of the Tabulating Era, 1890s-1950s IBM's "tabulating era" has received considerable attention by scholars over the past twenty years-though not nearly as much as the "computing era" has. 21 Yet, it was the tabulating product line that made it possible for Watson Sr. and a tight circle of long-serving executives and employees to take a relatively small, unknown American firm and gain sufficient size to take on computers with their enormous costs for research, development, and their complexity. To be sure, there were also many tactical tasks to be done, such as development of relevant products (Heide's point), dealing with the U.S. government (Steven W. Usselman's contribution), solid engineering and manufacturing (Emerson Pugh), and excellent sales execution (James Cortada, David Yoffie) . By the time IBM dominated that business with the same thoroughness as it did the tabulating market, the culture created earlier remained, but its operations had been significantly transformed, leading to new strategies and structures more familiar to observers and customers of IBM during the second half of the twentieth century. 22 In order to understand the tabulating phase, it is necessary to review the "product line," as it was not simply one or two machines and punch cards. Tabulating equipment comprised a system of interconnecting and codependent devices. The central business issue for customers and IBM was how to collect, in a cost effective way, the large amounts of data that companies needed to be able to inform decision-making and daily 20 Jacques Rojot, "Culture and Decision Making," in Gerard P. operations. This required not just the ability to collect, but to analyze and sort data quickly. To accomplish these tasks required a series of specialized integrated machines. For that purpose, various machines were constantly developed and improved to impose data onto cards (key punches), sorters, and tabulators, which were rapid adding machines that "tabulated" totals and printed results. Other specialized devices, called reproducers or collators, added or deleted cards from a collection. 23 Additionally, IBM sold millions of punch cards, generating about 4 percent of the company's revenues between the two world wars.
To take advantage of the speed and accuracy of such equipment both customers and IBM employees had to understand information requirements, how they needed to be collected, analyzed, sorted, and used, and the economic/business benefits to be derived, since the equipment was complex and expensive. Those circumstances led IBM to develop a sales force that became deeply knowledgeable about their customers' operations and that could explain benefits specific to each organization. Customers became highly engaged with IBM employees to explain what product innovations they needed to better use these devices that had become so essential to their operations. Research and development at IBM depended on this interaction between engineers and customers. This symbiotic relationship also characterized what happened during the era of the mainframe, discussed further below. 24 IBM was not alone in this field. There were hundreds of providers, not the least of which was the giant in that field of smaller devices, Burroughs Corporation. 25 Most users of IBM's equipment also relied on these smaller devices for less extensive functions and ad hoc small projects. So, customers and IBM employees came to understand in what 23 Every historian of IBM has provided a summary of the technology. For one of the most detailed, see Heide, Punched-Card Systems and the Early Information Explosion, which makes the crucial point about the use of multiple devices in a coordinated fashion, which was also an essential concept of subsequent computer systems. There have been many technical descriptions published over the past century. For an introduction to the literature see, James W. Cortada, A Bibliographic Guide to the History of Computing, Computers, and the Information Processing Industry (Westport, Conn., 1990), 107-11 and its sequel, Second Bibliographic Guide to the History of Computing, Computers, and the Information Processing Industry (Westport, Conn., 1996), 38-41. 24 Begin with Kenneth Lipartito, "Business Culture," in Geoffrey Jones and Jonathan Zeitlin, eds., The Oxford Handbook of Business History (New York, 2007), 603-28, which also includes an excellent detailed bibliography. While most commentators discussed this issue, the most thorough sources on IBM's post-tabulating sales activities still come from IBM employees. Key sources include Mercer, The Global IBM, especially 179-90; Rodgers, The IBM Way, and Cortada, "Carrying a Bag."
25 There is not a formal biography of the firm written by a historian. For a short history of the firm, see James W. Cortada, Historical Dictionary of Data Processing: Organizations (Westport, Conn., 1987), 85-92; however, the corporate archives for Burroughs, held in the Burroughs Corporation Records (CBI 90), is housed at the Charles Babbage Institute Collections, University of Minnesota, Minneapolis. It is an extensive and important collection. circumstances one type of device versus another made sense, complicating the process of persuading customers to adopt IBM's products, especially as a customer's dependence on large volumes of data increased. 26 As the field of data collection grew, C-T-R/IBM broadened its base of customers, largely in the United States in the beginning, but later in Europe too. It became possible for the firm to expand the variety of information collected and cataloged by firms. One list of substantive innovations cataloged twenty four of these between 1917 and 1939, with nearly half introduced during the years of the Great Depression. 27 Innovations were driven at least as much by customer requests as by the need to respond to competitors, such as the few tabulating firms (Powers Accounting Machines Company, later part of Remington Rand, and Machines-Bull) and the large number of office appliance firms. These behaviors reinforced historian Heide's contention that there was much innovation even though IBM dominated the market for such products during a global depression.
Research and development was a crucial activity at IBM, despite its pervasive sales orientation. It was not uncommon for the corporation to devote 6 or more percent of its operating budget to this activity. IBM conducted its R&D like many other large American corporations. In the early decades, development and production were located in Endicott, New York, at Plant No. 1. During the 1920s and 1930s, additional facilities in Europe provided localized products and development. Engineers and production staff collaborated, while customers visited to do the same. But, because of the complexity of the uses to which the technology was applied, IBM, like other firms, established more formal development laboratories, including academic partnerships. Historian Glenn Porter demonstrated that unique requirements of a large company's customers often provided the impetus for their establishment, particularly for complex engineering, scientific, and technological products, as encountered by electrical and chemical firms, and office appliance manufacturers, such as IBM. A pattern of managing R&D that linked together manufacturing, sales, and customer feedback developed at IBM and survived intact into the twentieth century. Interaction among these 26 JoAnne Yates has argued that these various technologies were massively embraced, including paper products such as folders and 3 x 5 cards, while James Beniger has articulated the case for using these to help control ever-larger enterprises long before the arrival of the computer. JoAnne Yates, Control through Communication: The Rise of System in American Management (Baltimore, 1989) constituencies remained dynamic as business, technological and economic circumstances changed, and new competitive forces engaged. 28 The ability, even the willingness of IBM to evolve, has only briefly caught the attention of historians looking at the company's response to its growing presence in the computer business in the late 1950s and its response to the personal computer (PC) in the 1980s. 29 Memoirists and reporters, however, fixated on the rate of IBM's response to emerging markets. 30 Well understood was Watson's "contention management" style in which various organizations and individuals could vote down an idea, forcing a slowdown as they haggled over the issues. Use of dual teams to work out solutions to the same problem were integral to this process, as yet another way to bring out the best thinking and work of Watson's employees. One business management professor who studied this process concluded that the "competitive, results-oriented environment produced functional excellence." 31 Organizational changes and the way these were implemented throughout the century had essentially been worked out during the 1920s and 1930s at IBM. An internal IBM study conducted to document some of these changes for the period 1911 to 2004 cataloged transformations of 177 organizations that were minimally the size of a division or a wholly owned subsidiary. 32 Pushing these internal transformations was senior management. During the tabulating era, the central force for change were the actions taken by Watson as he created IBM's culture, its way of doing things that resulted in organizational changes. 33 New York, 1963) , which remained in print into the early 2000s. Under his chairmanship and after, other collections of corporate statements on policy, practices, and philosophy were published in the thousands and distributed to IBM employees. The most important of these was IBM, Thirty Years of Management Briefings, 1958 to 1988 (Armonk, N.Y., 1988 , which was distributed to managers at all levels and published in other languages, as was Watson Jr.'s book. For the entire IBM population, dozens of pamphlets and booklets had been published throughout the century in various languages describing the firm, its philosophy and behavior, for example, IBM, IBM: About Your Company (Armonk, N.Y., 1977), which by then had expanded to over 120 pages. These were anthologies of speeches and editorials of the senior Watson published both internally (e.g., in THINK magazine) and externally, Thomas J. Watson Sr., Men, Minutes and Money (New York, 1927 , 1930 , As a Man Thinks (New York, 1936) , and Human Relations (New York, 1949) . Each are lengthy volumes, essential for understanding his thinking and are core sources on the formation of IBM's corporate culture. 38 For an insider's view of the contention system, see Watson Jr., Father, Son & Co., 288-89; also, Sobel, IBM, 215. Most memoirs of the S/360 product development experience frequently spoke about rivalries, largely based on differences of opinion, which was not the same as assigning the same problem to two different groups to resolve. have long recognized that IBM's relations with the U.S. government were important, they speak of the firm's relations almost as with one voice. Perhaps a convenient shorthand use of phrases, but it could be misleading. In reality, relations proved more complex.
IBM employees treated large governments as ecosystems or communities comprised of different departments and agencies. In the case of IBM and the United States government, its first customer was the Bureau of the Census and then one by one other agencies and departments were won over during the next half century. While the sales force engaged with those customers, executives, and most notably Watson Sr., cultivated relations with senior public officials, such as American presidents and European national leaders, including infamously Adolph Hitler. 41 Another facet of IBM relations involved regulators, most specifically during the tabulating era the U.S. Department of Justice, which expressed antitrust concerns involving the monopolistic sale of punch cards and other terms and conditions. This led to flare-ups in the mid-1930s and to a formal Consent Decree, signed in 1956. Missing during this early period, but in full force during the later years of the mainframe era, was a formal lobbying initiative in Washington, D.C. 42 41 Relations with Hitler became a contentious issue when a researcher specializing in the role of corporations "collaborating" with Nazi Germany published a book on IBM's role, see Edwin Black, IBM and the Holocaust: The Strategic Alliance Between Nazi Germany and America's Most Powerful Corporation (New York, 2001 ). IBM's worldwide revenues during the period of greatest concern to Black (1933 Black ( -1942 increased from $17 million to $86 million, with the bulk generated in the United States. Pugh, Building IBM, 323. For other perspectives on IBM and Nazi Germany, see Jacques R. Pauwels, The Myth of the Good War: America in the Second World War (Toronto, 2002): 37, [71] [72] 198, Maney, The Maverick and His Machine, 218, 222, 293, 411 ; while Tedlow gives the issue only a passing nod, quoting Watson Jr. who thought his father was simply naive about Hitler and that he (Sr.) did not harbor any anti-Semitic feelings, The Watson Dynasty, 128; for more details on specific IBM-German and European activities, see Foy, The Sun Never Sets on IBM, 29-35. 42 For an authoritative discussion on the topic, see Hart, "Red, White, and 'Big Blue,'" 1-34. Historians have given too little importance to this consent decree that started forcing IBM management to define and control sales and marketing behavior. As late as the 1980s, even after the settlement of the major antitrust suit against the firm, IBMers still had to abide by the terms of the 1956 agreement. 43 , 1940s-1960s Well over half the literature on IBM concentrates on the post-World War II period. 45 Historians and other observers initially became interested in IBM largely because of what occurred during the period of the 1950s through the 1980s, when the firm experienced four transformations: its entry into the mainframe computer market and its domination (garnishing 70-80 percent of the market); global expansion and evolution into a large multinational corporation; endurance of a twelve-year antitrust suit filed by the U.S. Justice Department that nearly led to the breakup of the company, and related other antitrust suits filed by competitors; and, finally, a series of mishaps and successes with products, ranging from being accused of "missing" the minicomputer revolution to successfully entering the PC market before being outflanked by rivals. The company began the 1950s with momentum, expanded enormously, but ended the 1980s entering a period that came widely to be described as a "near-death" experience. 46 Innovation in American Computing," in Naomi R. Lamoreaux and Kenneth Sokoloff, eds., 44 Pugh, Building IBM, 323-24. 45 Largely the thesis of historian Engelbourg, International Business Machines, written in the early 1950s. A senior executive working at IBM in the late-1940s and throughout the 1950s, James W. Birkenstock, wrote about the transition out of tabulating into computing equipment, linking it to the size, structure, and proposed mission of the firm, that is essential to the study of IBM's history in this period. See Birkenstock, "Pioneering on the Frontier of Electronic Data Processing, A Personal Memoir," IEEE Annals of the History of Computing 22, no. 1 (2000): 4-47; Yost, The IBM Century, 231-65. 46 The idea stemmed from the fact that IBM quickly flipped from being profitable to unprofitable in 1990 (last profitable year) and was followed by several years of losses in The most important transition to follow IBM's commitment to tabulating equipment was senior management's move into the computer business. Much has been written about this move, but Watson Jr. provided the most complete account in his memoirs, in which he argued that it was a slow process unfolding during the late 1940s and during the first half of the next decade with young engineers (and himself) in favor of IBM's entry into this market, while an old guard aligned with Watson Sr. urged caution or resistance. Historians, officials, and reporters essentially aligned with his account but added the support provided by various U.S. government agencies, notably the Army, Navy, and Department of Defense, that were absorbing a considerable amount of the risk of the transformation process by funding early R&D, then acquiring systems needed to prosecute the Cold War. 47 IBM, and other computing firms, contributed to the realization that there existed a commercial market for such products, then moved relatively quickly into that business after the mid-1950s with the result that, by the early 1960s, IBM had become a major provider of such products. The firm learned how to mass-produce these in the hundreds then thousands. Innovations in product design and production led to declining costs for these systems for customers while encouraging the launch of multiple lines of computers that were, however, not compatible. That problem began raising the cost of conversion to larger, newer systems for customers as they became increasingly reliant on computing by the early 1960s, thereby setting up a technical crisis for all vendors and their customers. IBM eventually solved this problem with the earnings. IBM Annual Reports, IBMCA. Journalist Robert Heller, The Fate of IBM, blamed IBM's inability to sell PCs for a profit as the cause of the problem; business management professors have been reluctant to comment extensively yet on this period, with the notable exception of Yoffie, who had access to IBM's CEO of the period, John Akers, and, thus, is a major source on his thinking and actions; unfortunately Yoffie, Strategic Management in Information Technology, 278-89, took the story only to 1991, ending it before the massive decline that led to the ouster of Akers. introduction of the S/360 family of computers. An alternative, not incompatible interpretation held that competitive forces compelled IBM to finally address this problem, leading to the S/360. 48 Its early initiatives generated several results. First, the shift from tabulating to computing occurred in an evolutionary manner, involving peripheral devices and technologies used in earlier times deployed with computers, such as the use of "IBM" punched cards and associated hardware (key punches, sorters, and printers).
Second, the kind of employees required to sell systems needed skills different from those needed by salesmen and technicians selling tabulating equipment. Management replaced both sales and production staff with more college-educated employees, especially with engineers more familiar with the electronics that had emerged during World War II. The Watson Sr. old guard retired as they aged or were pushed out. All of these changes began by the start of the 1950s when, for example, computer-savvy engineers were hired in quantity at the combined Poughkeepsie, New York plant and laboratory; salesmen later in the decade.
Third, financial and organizational shifts resulted in dramatic changes. In 1950, just over 30,000 people worked for IBM worldwide; in 1963 (by which time IBM was reporting what percent of its revenues now came from computers) its workforce had expanded to 137,612 employees. Worldwide revenues in 1950 came in at $266 million, at over $2.8 billion in 1963. Most of the early revenues from computing originated in the United States during the 1950s, with annual cash flows climbing steadily by over half by the mid-1950s to just over $2 billion in 1963. 49 After Watson Jr. became head of the company in the mid-1950s he began to reorganize the firm to handle its growth. In 1959, the organizational form the company held essentially for the next three decades emerged, with a sales division to sell computers, called the Data Processing Division (DPD), and other product-oriented divisions, such as Office Products Division (OPD) to sell typewriters and related products, and manufacturing divisions aligned by products as well. While most chronologies of the firm's history leave this transformation out of their 48 The argument that a commercial market existed and how it was pursued are themes described by Arthur L. Norberg, Computers and Commerce: A Study of Technology and Management at Eckert-Mauchly Computer Company, Engineering Research Association, and Remington Rand, 1946 -1957 (Cambridge, Mass., 2005 lists, it is one that profoundly affected how the firm went to market making it worth further study. 50 Various interpretations surfaced to explain IBM's transition during the 1950s and early 1960s, none of which were necessarily mutually exclusive. Jeffrey Yost argued that the firm's ability to acquire necessary scientific and technological expertise in the construction of computers proved crucial. Others contended that IBM mimicked its competitors, citing its late arrival into the market. But in time, the tables turned, as rivals mimicked IBM's approach, particularly in the 1960s and 1970s. Watson Jr. attributed the transition's success to his superior workforce's selling approach.
Historical works have documented the uncertainty of this transition. Pugh, who spent his IBM years on the research and development side of IBM, described the risks, while calling out the uncertainties and difficulties of developing and selling this new class of products in four books. 51 Historian Alfred D. Chandler Jr.'s own research reaffirmed this sense of urgency, uncertainty, complexity, and extensive competition surrounding the emergence of IBM's dominant position in the market. It was one that the company aspired to, planned for, but wasn't certain it could achieve. 52 Employee memoirs confirmed the uncertainty yet ultimately profound transformation that IBM underwent. IBM employees recalled years of seventy-hour work weeks, high levels of stress, yet personal earnings in excess of what they had enjoyed in the 1940s and 1950s, particularly in the 1960s. 53 Global Dominance of Mainframe Computing, 1960s-1980s Especially risky was the development of the IBM S/360 family of computers. Chandler called these systems one of the most important products in American history. 54 Almost universally, observers of the history of IBM and the computer industry agreed with that assessment for both positive and negative reasons. Yet, when the company began its development in the early 1960s, most prudent employees would have forecasted its failure, due to its aggressive ambitions and complexity. They were almost right, because of its complexity, frustrating technological problems, enormous expense (estimated at $5 billion in 1960's dollars), and time-consuming evolution. While many early IBM computers were "game changers" in the industry, such as the 701/702, SAGE, 650, and 1401 among others, they paled in significance when compared to the System 360, which, when announced in April, 1964, comprised 5 compatible different sized computers and some 150 other related interchangeable peripheral equipment and software products, what leading historians of computing called a technological "revolution." 55 IBM went from being a middling size company to a giant international corporation in less than a decade as a result of the success of this product line. 56 The computer industry grew at double-digit rates through the 1960s, too, as product providers mimicked IBM's computer lines and technological designs and customers strongly embraced this new generation of computers. Almost all systems built in the Soviet Union were either exact copies of these systems or built on them for over two decades, adding to the diffusion of this new class of computing. 57 Ultimately, perhaps most importantly, use of computers by large organizations took off in the 1960s, and in the process IBM dominated 70 to 80 percent of almost all national markets in the industrialized world for mainframe computing. 58 This all happened rapidly, in the space of one decade in most countries, in fifteen years in less developed 54 Chandler, Inventing the Electronic Century. 56 Revenues grew from over $3.5 billion in 1965 (the first year S/360s were put on leases) to $7.5 billion in 1970, while the number of employees grew from more than 172,000 to more than 269,000, essentially growing the company's physical presence by half again in a half dozen years, Pugh, Building IBM, 324. economies, and faster than other competitors could respond to with their own products. 59 New IBM factories and laboratories were built or transformed to keep up with changing technologies and growing markets. Sales offices expanded in number from less than 150 in the early 1950s to well over 500 in the United States and to an additional several hundred in Europe, Asia, and Latin America by the end of the mainframe era. Customers interacted with their local IBM sales offices and traveled to the company's factories and laboratories to learn about the new machines. Like many other American multinational enterprises, IBM treated all of Western Europe as one integrated market, unlike many of its local rivals that operated largely within their small national markets. Their competitors did so largely because of how their local national governments sought to create "national champion" firms. 60 Meanwhile, IBM moved quicker to introduce new products, driving down their costs through transnational economies of scale. In the process, it shaped much of the knowledge about computing, consequently creating worldwide IBM-based technologies, technical practices and standards widely used by its customers. 61 Crucial to these international developments was the expansion of IBM's pre-World War II "go-to-market" strategies that valued use of its sales culture. At the end of World War II, IBM had a presence in seventy eight countries. Yet, having centralized management in New York was increasingly proving slow and inadequate in managing these overseas efforts, as non-U.S. operations were only producing roughly one-eighth of the firm's profits. To increase focus on non-U.S. markets, improve profits, and possibly find a senior position for his second son, Arthur K. (Dick) Watson, in 1949 Watson Sr. established the wholly owned IBM World Trade Corporation (WTC) and put Dick in charge of it. 62 Operations outside North America were grouped under this umbrella organization. As historian Geoffrey Jones noted, American multinational corporations "stressed structure and systems as a means of exerting management control" over affiliates, using "formalized reporting and written guidelines," while allowing local nationals to run and populate these organizations. 63 IBM proved to be no exception to this observation.
World Trade grew rapidly as global demand for IBM products expanded, actually growing faster over the next quarter century than the U.S. side of the company. Despite recent historical research on IBM's role in various countries, we do not have a formal history of World Trade. The only study devoted to a composite view of World Trade was published in 1974 by Nancy Foy, a reporter, who complained 61 IBM shaped much of the information about how its systems were designed and operated, followed by 70 to 80 percent by all users, which meant an IBM-centric view pervaded. For a broader view of the flow of information about computing, James W. Cortada, "When Knowledge Transfer Goes Global: How People and Organizations Learned about Information Technology, 1945 -1970 ," Enterprise and Society 14, no. 1 (2014 . 62 An important gap in our understanding of IBM's history is the role of Arthur Watson and the lack of a formal history of the WTC. No formal biography has been written about Arthur, and he is given minor attention by all the biographers of the Watson family. On the family, see Thomas and Marva Belden, The Lengthening Shadow: The Life of Thomas J. Watson (Boston, Mass., 1962); Maney, The Maverick and His Machine; Tedlow, The Watson Dynasty; and not to be overlooked, the excellent insightful memoirs of Thomas J. Watson Jr., Father, Son & Co.
63 Jones, Multinationals and Global Capitalism, 176. at the time about the near secrecy of its operations, a critique that almost still holds true. 64 The reorganization that occurred subsequently across the entire company in 1959 extended the decentralization of work and responsibilities that had started with the creation of World Trade. In the 1960s, reorganizations, turf battles over development of the S/360, and other debates within the firm about strategy and tactics made for contentious management, all operating in an environment characterized by stress and urgency as new competitors and lawsuits occupied senior and middle management's energies, and as new, sometimes unstable technologies, came to the fore. Nothing focused IBM at all levels across all divisions more, however, than the threat of competiton, leading to decisions and actions, a point made by S/360 product developers and increasingly by historians. 65 By viewing Europe as one integrated market, despite the existence of over two dozen different countries, cultures, and languages, IBM's management developed practices that made it possible to implement a panEuropean approach-an approach they essentially continued using to the present and replicated in Asia, Latin America, and Africa. Over time, IBM invested across Europe in excess of any competitor, establishing sales offices in every major city where business prospects proved tangible. It ran a combination of research, development, manufacturing, and education centers in over a dozen countries. Across the century IBM operated a quasi-pan-European headquarters, first in Geneva, then after World War II in Paris. It worked closely with IBM headquarters in New York and globally with laboratories, factories, and other sales offices around the world. The European and American headquarters collectively decided where in Europe to develop and support a product, when and where to invest in local sales offices, and how to shift work from one nation to another to optimize local tax policies and labor 64 Foy, The Sun Never Sets on IBM, xii-xiii. Other books written by ex-IBMers and journalists have spoken about WTC, such as Mercer, The Global IBM, and his sequel, David Mercer, IBM: How the World's Most Successful Corporation Is Managed (London, 1987), 41-43; while historians usually devote one or a few pages to the subject and exclaim how well it prospered. 65 Yost, The IBM Century, 19-20, endnote 66, 35. Corporate organization charts are of use to historians as a tool for fitting in various parts of an enterprise. Prior to1956 at IBM few existed since Watson Sr. ran most operations out of his personal office. However, buried in a large history of IBM technology is a collection of organization charts covering the period 1956 through 1976, see Pugh et al., IBM's 360 and Early 370 Systems, 651-69. Two IBM employees involved in the firm's strategy development published on how that was done in the 1960s, Simmons, Inside IBM, and a lesser known article written by IBM's Director of Corporate Strategy Development at the time of publication, D. G. Thoroman, "Strategic Planning at IBM," Long Range Planning 4, no. 1 (1971): 2-6. See also, Evans, "System/360: A Retrospective View, Watson Jr., Father, Son & Co.; Computer, laws. 66 This capability, essentially operational by the end of the 1920s, was by the end of the 1940s how IBM did business; to think otherwise ran contrary to IBM's culture.
Once established, international offices tended to stay open for decades, but with changing missions over time as IBM's needs and its customers' requirements evolved. 67 This pattern involved adding facilities over time, pruning populations of employees when global markets or corporate strategies required (as happened in the 1990s, again in the early 2000s in Europe, and in India in 2014).
Due to Cold War circumstances, IBM's presence in Eastern Europe was minimal; the Moscow branch office reported to IBM in Vienna that managed relations with Comecon countries behind the Iron Curtain. It created a dense infrastructure of IBM employees, customers, local and national officials, all interacting across borders by necessity-a virtual IBM community, populated with hundreds of thousands of people over the decades. The number of facilities continued to expand at individual sites and in the number of employees at each in subsequent decades. IBM's pan-European strategy led to deep penetration by the company into every country it chose to be in by the late 1950s (see Table 1 ). 68 In 1969, IBM's business outside the United States (under the direction of the IBM World Trade Corporation) contributed 20 percent of the firm's revenues, with 67 percent of World Trade's revenue coming from Europe alone. 69 IBM navigated the patchwork of countries, regulatory regimes, tax structures, and variety of fragmented industries of their customers. All of this was evident to its customers, too. One student of the process commented that, "the combination of local management and the stability of an American corporate giant proved irresistible in the war's [World War II] aftermath." Further, on the matter of execution, "IBM filled World Trade with some of the most talented businessmen in Europe." 70 Even as European governments tried to help their local "national champion" companies, customers turned to IBM's pan-European structure.
Meanwhile in the United States, IBM contended with antitrust suits from the 1960s to the early 1980s. These cases hung over the company's operations worldwide and continued subtly to affect how IBM functioned into the next century. Reporters tended to comment and opine more on the suit than historians, while economists openly debated for and against the firm's position. 71 These trials can be seen as part of a longer history of legal battles in the United States, stemming from the fact that the company controlled over 70 percent of the tabulating equipment market for decades (true) and very quickly did the same with mainframe computer systems. In 1936 the U.S. Justice Department concluded that IBM had practiced illegal product ties (using dominance in one market to control another with punch cards). 72 Then in 1952, on the eve of shipping its first generation of mainframe computers, IBM was charged with controlling 90 percent of the tabulating market. IBM signed a consent decree in which it agreed to sell equipment at prices competitive to leasing them, to cut its ties to its service business (which sold data processing services), and to price hardware maintenance and spare parts separate from the machines themselves. It was an important event for IBM because it was on this occasion that Watson Sr., who wanted to fight the charges, relented to Watson Jr.'s urging that they settle the case, largely because tabulating sales represented the past and computers the future. 73 By the mid-1960s, IBM's dominance of the mainframe business began once again to raise concerns within the Justice Department, while competitors, too, began a series of lawsuits accusing the firm of monopolistic behavior. 74 With RCA and other vendors producing computers compatible with IBM's, using IBM's operating system software, and the specter of another antitrust suit facing IBM, the firm announced unbundling of its software in December 1968 with implementation during the next year. "Unbundling" meant that software would be leased separately from hardware instead of being priced into the rental charges for the equipment. One result of this move was that a software industry, embryonic in form, now grew explosively over the next twenty years.
The U.S. Justice Department chose to file an antitrust suit against IBM on the last working day of the Johnson Administration, in January 1969. The case dragged on for twelve years, only to be dismissed by the Reagan Administration. Few historians have yet explored the effects of this case on IBM's way of doing business, although they recognize the difficulties faced by both sides: IBM had to navigate the antitrust 72 Tedlow, The Watson Dynasty, 124-25; Sobel provides the most complete account, IBM, 90-92; Pugh, Building IBM. Historians routinely dismissed this antitrust case with barely a comment when, in fact, it bothered Watson Sr. and made him unwilling at first to resolve the more serious case facing IBM in the early 1950s. Watson Jr. in Father, Son & Co., mentioned a number of times how irritating these suits were to his father, affecting his judgment regarding whether to settle them out of court.
73 Considered a major event by historians and employees in the life of the firm. For the most complete account, see Pugh, Building IBM, 250-59; also Sobel, IBM, 142-49, for a broader perspective on the effects on IBM. See, for example, the all too brief but to the point discussion by Tedlow, The Watson Dynasty, 193. 74 For useful overviews, see Yost, The IBM Century, [21] [22] [23] and Sobel, IBM, . Sobel argues that all the lawsuits involving IBM and monopolistic behavior need to be understood together, not just the Federal case. Pugh avoided discussing the case, Building IBM; Watson Jr. did not and provides useful observations on its very earliest phases, Father, Son & Co., 376-89.
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of use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0007680518000041 laws, the Justice Department how to deal with the characteristics of the emerging computer industry. 75 It was not uncommon for senior executives to spend over half their time dealing with the case during the decade of the 1970s. 76 IBM spent over $250 million in legal fees, and in the process, produced some one billion pages for evidentiary purposes that now constitute a massively rich body of historical evidence on both the company and its industry, covering the 1950s through part of the 1970s. 77 Meanwhile in Europe, journalists and public officials criticized IBM's dominance of their national computer industries, most notably in France where it became a subject of major public discussion. 78 The U.S. case turned on what IBM and the Justice Department thought constituted the computer industry that IBM was accused of dominating. The firm's lawyers argued that the industry was larger/ broader than the Justice Department thought, hence its market share much smaller and not controlled by IBM, as it was accused of doing. It lined up economists who continued to support that contention even after the case had closed. Government economists argued the opposite, accusing the company of ruthless marketing practices. The language was heated. , 1950 , -1984 , (last accessed 14 Nov. 2014 . 78 For a detailed discussion, based largely on IBM archival sources and contemporary French publications, see Cortada, The Digital Flood, power," and "ominous implications of its stranglehold on the Information Society," years after closure of the case. 79 IBM management became more cautious about how they behaved in the market place. The company implemented formal marketing practices guidelines for all employees that were rigorously enforced for decades. Fearing the company might be broken up, as later happened to AT&T, senior management reorganized the firm in such a way as to reduce disruptions to business should that happen. Large accounts and large product manufacturing were clustered together in their own divisions, while smaller sets of customers and products they normally acquired were also grouped together. Typewriter sales were kept in OPD as before. The research division did basic development that could be used by each part of the firm, and that sat alongside development work that occurred within the product divisions. 80 Employees who lived through these very uncertain years did not know if the firm would be dismantled. It was widely believed, from the chairman to the lowest levels in the company, to be a real possibility. To the present, many were reluctant to discuss the case in their memoirs beyond superficially mentioning it, let alone with people outside the firm. Employees remained so on edge for well over a decade that management implemented changes in how the firm operated, fearful of too much market dominance in the United States, even in other global markets in the 1980s and early 1990s. A closer examination of the case and its consequences have been seen by some as part of the root causes of IBM's poor financial and marketing performance in the years immediately before the arrival of Louis Gerstner to run the company in the early 1990s. 81 Meanwhile technology and the industry continued to evolve. The event that most captured the attention of historians, economists, and industry observers was the arrival of the PC, beginning with non-IBM products in the second half of the 1970s and with IBM's own introduction of microcomputers in August 1981. That development generated a body of historical, industry, and journalistic discussion amounting to scores of books (so far) and thousands of articles, all invariably including assessments of IBM's role. Often lost in much of that discussion was the recognition that a fundamental shift in computing was occurring in which centralized processing of the 1960s was giving way to distributed processing wherever work took place, using private telecommunications networks, online systems, mini-and microcomputers in addition to mainframes, and creating many new software products, additional customers, and thousands of new suppliers competing with IBM. 82 IBM quickly sought to have a presence in the microcomputer market. The crucial decision involved how to develop it. Not confident that the normal product development process would work fast enough, CEO Frank Cary and his senior management team decided to establish an independent business unit headed by an experienced executive (William Lowe) to put together a product in one year, using off-theshelf components. His team accomplished that task, including the now famous agreement to license from Microsoft the DOS operating system. IBM sold its PC system through its existing direct sales force and through retail outlets not owned by IBM-a new approach for IBM. The product received quick endorsement from the firm's business customers and within several years owned over 20 percent of the market for what was now called the Personal Computer. Very quickly, however, competitors, too, appeared, using DOS, and similar off-the-shelf components as IBM, most notably Compaq. IBM struggled from the late-1980s to the early 2000s trying to extract profits from this product line. 83 The decision not to use patented designs and components has been the subject of a contentious debate among historians, economists, and industry observers. 84 Not negotiating a proprietary control over DOS, in particular, was frequently cited as a cause for the growth of a thicket of competitors, what historian Yost called a "misstep," while making it possible for Microsoft to become one of the largest start-up firms in modern times. 85 Over time, however, it became increasingly evident that as the PC market expanded and crowded with vendors, that the Justice Department's concerns with antitrust issues shifted from IBM to Microsoft, whose operating system was used by some 95 percent of all PC users by the late 1990s. 86 Microsoft faced similar problems with the European Union. The shift in focus gave IBM room to pursue other opportunities without concern for action by the Justice Department. IBM developed its outsourcing business and exploited its general IT services opportunities. Both began in the late 1980s and were in full force by the mid-1990s. 87 More serious for IBM, however, was the shift from centralized processing to distributed client-service computing during the 1980s and 1990s that so fundamentally challenged the firm's ability to sustain prior levels of revenues, profits, market share, and control over IT as it had in the 1970s and 1980s.
At the height of its mainframe era, the 1960s to the 1980s, the structure of the firm remained remarkably consistent with the organizational strategy laid out in the late 1950s. Sales, product R&D, and manufacturing were organized along a matrix of large to small customers; production was divided by product lines, with cross fertilization of research across divisions but normally housed on manufacturing campuses. 88 Country organizations staffed with local nationals had similar reporting requirements to World Trade Headquarters staff, largely resident in Paris, but with ultimate reporting to Corporate in New York City and, later, in Armonk, New York, just a few miles to the west. Management experimented using business partners and establishing independent business units (known as IBUs), in the 1980s and more extensively in the 1990s, but these did not fundamentally alter the overall approach. Armonk controlled capital and division-level operating budgets, and normally the number of employees various divisions could have. That control approach allowed IBM to expand geographically and to respond to emerging product lines. Although for legal reasons it maintained local national companies, it continued to manage the delicate relations with national governments both as customers and regulators, now an international concern involving scores of regimes, not simply the United States.
The company also experimented with various go-to-market approaches in the 1980s, such as selling PCs through retail outlets, some of which were owned by IBM. It formed partnerships with firms that could provide access to leased lines, and later to the Internet. 89 IBM offered new terms and conditions for selling products, beginning in the early 1980s, to stimulate a rapid influx of cash as it shifted from a leasing to a purchase-only model, and to contracts that permitted customers to buy products in bulk at a discount. Before the end of the 1980s, the firm also began negotiating outsourcing contracts, closing nearly a dozen by 1986 in the United States, as a way of experimenting with an emerging market. 90 In terms of performance in this era, in 1965 (first full year of shipping S/360 systems) IBM generated revenue of nearly $3.6 billion, with net earnings of $477 million. It did that with just over 172,000 employees worldwide. Despite the antitrust suit, recessions, and other exogenous forces, IBM continued to grow. That growth continued unabated through 1990, when it posted revenues of nearly $69 billion and net earnings of $6 billion. Then began a quick and sharp decline, leading to the ouster of CEO John Akers and the hiring of Louis Gerstner in 1993. IBM's employee population peaked in 1985 at 405,536 workers, and ended 1990 with just over 373,000, reflecting the already evident financial and operational crisis faced by the company. 91 Crisis and a New Culture, since the Late 1980s
Late in the mainframe phase of its history, IBM began encountering some of the most serious challenges it had faced since the 1930s. In 1986, earnings declined by 27 percent and continued to drop; in 1989, they were off their peak of 1984. Then from 1991 through 1993, IBM revenues shrank, in the process losing billions of dollars in earnings, $8.1 billion alone in 1993. 92 It became almost customary to speak about "near 90 I conducted one of the first studies within IBM documenting its experience with outsourcing (done in 1987) that concluded the firm needed to hire managers experienced with this form of computing, copy in author's possession. 91 Pugh, Building IBM, 324. 92 Ibid.
problems, and its attempts to resolve them, will become clear only in the future," when historians can assess IBM's actions within the context of the industry in which it operated. 99 The challenges remain considerable in understanding the structure, conduct, and results from IBM. Professor of business organizations, Jay R. Galbraith, on the occasion of publishing a comparative study of MNE matrix organizations in 2007, observed, "the most complex organization that I have encountered is IBM's." 100 The breadth of its lines of business, sets of customers, and countries in which it operated were always in continuous variegated change, tension, and uncertainty.
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